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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to a method for collecting DNA contained in microorganisms. 

[0002] In the genetic engineering, plasmid DNA is isolated from microorganisms by transforming microorganisms 
such as E coli culturing the transformants and collecting desired plasmid DNA from the amplified transformants. 
[0003] However, collection and purification of plasmid DNA from transformants require several steps and are tedious. 
Many improvements have been proposed in methods for purification of plasmid DNA. 

w [0004] For example, Japanese Patent Unexamined Publication No. Hei 4-360686 (JPV\-360686/92) discloses a 
method for the purification of plasmid DNA and/or cosmid DNA by lysing microbial cells, filtering the resulting lysate 
with a membrane filter to remove insotubles and subjecting the filtrate to ultrafiltration to remove impurities and con- 
centrate the DNA. 

[0005] Japanese Patent Unexamined Publication No. Hei 8-23976 (JP-A-23976/96) discloses a method for pur.fy.ng 
15 supercoiled plasmid by removing impurities from a plasmid mixture using a filtration filter having an average pore 
diameter of 10 nm to 35 nm. . . 

[0006] In these methods, however, the resulting purified DNA may contain RNA, which has been contained in the 
microbial cells together with the DNA, and an additional step is required to degrade the RNA to provide DNA without 

contamination. ■ 
20 [0007] There has been known a method for separating RNA and DNA utilizing a carrier capable of adsorbing DNA 
together with a chaotropic solution (Chaotropic Ion Method) (R. Room et al,. J. Clin. MicroBiol. Vol.28, No.3, p495-503). 
Japanese Patent Unexamined Publication No. Hei 7-250681 (JP-A-250681/95) discloses a method for purifying DNA 
in which RNA contained in microbial cells with-the DNA is removed by the above method. 

[0008] This method is one for extracting and purifying plasmid DNA comprising steps of collecting microbial cells 
25 from a culture of transformants into a first cartridge, lysing the cells and separating undesired RNA, filtering off impurities 
by the first cartridge, and adsorbing, washing and eluting the DNA by a second cartridge. 

[0009] However, this method requires two cartridges, and the first cartridge should have at least a trap filter and a 
membrane filter and the second should have at least a glass fiber filter, glass powder layer and membrane filter. These 
cartridges are structurally more complex compared to a simple filter itself. In addition, this method requires repetitive 
30 feeding and draining of the solution by aspiration using the two cartridges. 

[001 0] Therefore, an object of the present invention is to provide a method for collecting DNA by the Chaotropic Ion 
Method with an apparatus with simpler structure and fewer operations. 
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SUMMARY OF THE INVENTION 



[0011] The present invention relates to a method for collecting DNA by lysing microbial cells, adsorbing released 
DNA on a carrier and collecting the DNA adsorbed on the carrier, which method comprises the following steps of: 

lysing the microbial cells in the presence of the carrier by successively adding solutions for lysing cells and a 
40 solution for DNA adsorption to the microbial cells, 

wherein in a first alternative 

a solution for degrading microbial cell walls, 
a solution of alkaline-ionizable surfactant, 
45 a neutralization solution, 

and a solution for DNA adsorption are added; 
or 



wherein in a second alternative 

a solution for degrading microbial cell walls 
a solution of alkaline-ionizable surfactant, 
and a solution for DNA adsorption are added, 

wherein the solution for DNA adsorption contains a neutralizer and is a single solution for neutralization and DNA 
adsorption; 

wherein each solution added is fed successively without separating a previously solution, so that the plasmid DNA 
obtained by lysing cells is adsorbed onto the carrier, 
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separating solutions, used for lysing cells and adsorbing plasmid DNA, from the carrier, and 

eluting the plasmid DNA adsorbed on the carrier with a solution for eluting plasmid DNA and collecting eluted 

plasmid DNA. 

5 [0012] In a preferred embodiment the method of the present invention for collecting plasmid DNA is further charac- 
terized by the following features: 

feeding microbial cells into a column comprising the carrier provided on a membrane filter capable of retaining a 
solution and permeating the solution when aspirated, 
to lysing the microbial cells in the column by successively adding solutions for lysing cells and a solution for DNA 

adsorption to the microbial cells, wherein 

each solution added is fed successively without separating a previously solution, so that the plasmid DNA obtained 
by lysing cells is adsorbed onto the carrier, 

separating solutions, used for lysing cells and adsorbing DNA, from the column by aspiration, and 
*5 feeding a solution for eluting plasmid DNA into the column and aspirating to collect the DNA adsorbed on the carrier. 

[0013] Further preferred embodiments of the method of the present invention for collecting plasmid DNA are outlined 
in claims 3 to 12. 

20 DESCRIPTION OF THE INVENTION 

[0014] The present invention will be explained more in detail hereinafter. 

[0015] Both of the first and the second methods of the present invention are a method for collecting DNA by lysing 
microbial cells, adsorbing released DNA on a carrier and collecting the DNA adsorbed on the carrier. 
25 [0016] The objective microbial cells for the methods of the present invention are not particularly limited and any 
microbial cells containing desired DNA may be used. For example, the microbial cells may be transformants obtained 
by introducing a desired DNA into host microorganisms. 

[0017] In the methods of the present invention, (1 ) lysis of microbial cells and (2) adsorption of released DNA onto 
a carrier and elution thereof may be performed in a conventional manner. 
30 [0018] However, the methods of the present invention are characterized in that the lysis of microbial cells and the 
adsorption of DNA released by the lysis onto a carrier are performed in a one pot operation. 

[0019] According to the first method of the present invention, DNA is adsorbed on a carrier by successively adding 
solutions for lysing microbial cells and a solution for DNA adsorption to microbial cells in the presence of the carrier, 
or DNA is adsorbed on a carrier by successively adding solutions for lysing microbial cells and a solution for neutrali- 

35 zation and DNA adsorption to microbial cells in the presence of the carrier. 

[0020] In the presence of a solution for containing chaotropic ions, glass adsorbs DNA but not RNA (R. Room et al,. 
J. Clin. MicroBiol. Vol. 28, No. 3, p495-503). Examples of the carrier include glasses, silica gels, anion exchange resins 
and celite such as Diatomaceous Earth. The shape of the carrier is not particularly limited, but it preferably has a large 
surface area for adsorption. The carrier may be in the form of mesh filter, beads or powder. For example, it may be in 

40 the form of glass filter, glass beads and glass powder. 

[0021] The solution for DNA adsorption is a solution containing chaotropic ions. As solutions for lysing microbial cells 
may be used the following set of separate solutions: a solution for degrading microbial cell walls (Solution I), a solution 
of alkaline-ionizable surfactant (Solution II) and a neutralization solution (Solution III), or a solution for degrading mi- 
crobial cell walls (Solution I) and a solution of alkaline-ionizable surfactant (Solution II). In the latter case, when as 

45 solutions for lysing microbial cells Solution I and Solution II, are used, the solution for neutralization and DNA adsorption 
which is a single solution containing a neutralizer and chaotropic ions is used. 

[0022] The solution for degrading microbial cell walls (Solution I) has a function to make the microbial cells into 
spheroplasts and it may be, for example, an aqueous solution of Tris/EDTA/glucose/lysozyme (Solution I). The solution 
of alkaline-ionizable surfactant (Solution II) has functions to cause lysis of microbial cells by dissolving membranes 

so and proteins of the cells and to denature DNA and it may be, for example, an aqueous solution of NaOH/SDS (Solution 
II). The neutralization solution (Solution III) has a function to neutralize the solution made alkaline with Solution II and 
it may be, for example, an aqueous solution of potassium acetate. The cell lysis can be performed by successively 
adding these three kinds or two kinds of solutions to microbial cells. The concentration and the amount of each solution 
can be adequately determined in view of the nature and the amount of microbial cells and the like. 

55 [0023] It is advantageous to use the solution for neutralization and DNA adsorption which is a solution containing a 
neutralizer (e.g., potassium acetate) and chaotropic ions, because it enables concurrent neutralization of the solution 
and DNA adsorption and hence it can shorten the process time. When a solution containing a neutralizer and chaotropic 
ions is used as the solution for DNA adsorption, it is preferred that the pH of the solution is adjusted to a range of 6-12 
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15 



20 



25 



30 



in order to prevent the RNA contam.nat.on. penalization and DNA adsorption may be, for example, 

[0024] The solution for DNA adsorpt.on and the eu nydroch | 0 ride or the like as chaotropic «ns 

an aqueous so.ution containing LiCIO,, KU«. ^J^rtSfc solution may be appropriately decided in view of 
The concentration , amount to be used and the like of the c » Q{ me solution for DNA adsorpt.on 

, he nature and the amount of the bact e al cd. Jhe so n o ^ ^ ^ jn ^ 

r 2 ::s;s:s* : - — from the microbial ce,,s is adsorbe 

*e carrier. . characterized in that each solution to be added is fed successively 

SS ^S^S^-^- — separation of so,ution for each a 

rr%or the addition of the solutions, one solution is preferably fed 1 second to 60 minutes after the previous 
addition of solution to ensure that each solution ^^J^,^ The separation of the carrier from the 

[0027] Then, the carrier adsorbing ™ ration or ,he ,ike ' The carrier which 
solutions can be achieved by, for example decanta on, «9 ^ ^ g mixture of Tns/ 

separated from the solutions may be ^^^J^^e can be used. 

a Tris/EDTA buffer soiution may be used as the « a carrier provi ded on a membrane filter 
[0029] in the second method of the presen ^^^ZTZ^l * " sed " * usi " 9 SUCh 3 

^rr^rrrrrr= w - « - - - - - - * e - ana 

carriers filled in the holes. b| t0 retain a solution and to permeate the 

[0030] The membrane filter is not particularly limited so Jong as e exp|ajned gbove 

En when aspirated. A commercially ^^^SZpe ^L like of the column can be decided 

from a culture broth by filtration, ««Wu^ °MhJ ^£ ^ microbial cells are trapped by the membrane filter, 
containing microbial cells as it ,s and asp rating th bro th s hat ^ ^ ^^.^ ^ s ss ely 

[0032] Subsequently, the solution for lys.ng m c ob a ce Ms and neutralizat ion and DNA adsorption 

added to the column, or the solution for lysing nwobial c Jtoandt ^ ^ g|gss ^ The solutlon 

are successively added to the column so that the DNA ,s adsorbe on , jzation and DNA adsorption ex- 

for lysing microbial cel.s, the so.ution for W^jJSi^ m thod. As already mentioned above, the methods 

, plained above for the first method ^^^J^Z be added is fed successively without separating a 
of the present invention are characterized that for each feed of the solutions, 

previously fed solution and it does ^^^ r ^J^° om the column by aspiration through the membrane 
f 0 033] After the feed of all solu ons, thesol ^ ™ we „ the DNA adsorbed on the carrier is remained 

filter. By this operation, residue of m.crob al eel ^ .s left on he me such as free RNA and proteins, the 

5 on the filter. Subsequently, after opt ***** ^^S^h a higher purity, it is preferred that such washing as 
column including the carrier «n£*£J» obta , ft e DNA ^ ^ ethanol , a mixe d solution 

mentioned above ts performed. For example, a mi*« 

of ethanol/glycerol and the like can be used and the DNA adsorbed on the carrier is collected by 

[0034] Then, the solution for elutmg DNA is fed to me c DNA. 
50 aspiration. For example, a Tris-EDTA «^ the three steps of (1 ) successively 

[0035] Both of the first and the second me hods ^PJJ^ } separating the carrier from the 

adding the solution for lysing m.crob*! cells and the sohiton to ^ ^ ^ by these three 

r ^ ?»r. ssTJs — — > — before the e,ution of so 

55 that a higher purity of the «™ * j"" 1 ^ invention is a double-stranded circular p.asmid DNA including 

[0036] DNA collected by the methods of the P^ "^ ^ Artif , cial chromosome (PAC). 
cosmid DNA, Bacterial Artificial Chromosome (BAC) ana m 
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EXAMPLES 

[0037] The present invention will be further explained in more detail with reference to the following examples. 
5 Example 1 

[0038] E. coli SOLR strain harboring plasmid pBluescript SK (+) inserted with a 5.6 kb mouse cDNA was cultured 
overnight in LB culture medium containing 100 |ig/ml of ampicillin. 0.6 ml of the culture medium was fed to each of 96 
wells closed one of openings with a membrane and filled with glass filters, and the medium was filtered by aspiration 

10 so that microbial cells are trapped in the glass filter. To each well containing the microbial cells, 25 uJ of Solution I (50 
mM glucose, 25 mM Tris/HCI buffer [pH 8.0], 10 mM EDTA, 10 mg/ml of lysozyme) was added and left for 5 minutes. 
Then, 50 uJ of Solution II (0.2 N sodium hydroxide, 1% sodium dodecyl sulfate) was added and left for 5 minutes. 
Thereafter, 37.5 u.l of Solution III (3M potassium acetate [pH 4.8]) was further added and left for 5 minutes. Then, 120 
|il of 7M guanidine hydrochloride solution (solution for adsorption) was added and the medium was filtered by aspiration. 

15 [0039] Subsequently, the residue was washed twice with 300 uJ of a washing buffer (100 mM Tris/HCI buffer [pH 
8.0], 5 mM EDTA, 0.2M sodium chloride, 60% ethanol), once with 300 jxl of 80% ethanol and once with 300 \i\ of 100% 
ethanol and collected by filtration with aspiration after each washing. Then, plasmid DNA on the glass filter was dried 
by aspirating for 20 minutes. Finally, 25-50 \i\ of a TE buffer (10 mM Tris/HCI [pH8.0], 1 mM EDTA) warmed to 65°C 
was added and aspirated to elute the plasmid DNA. 

20 [0040] As a result of the above procedures, 4-6 \iq of the plasmid DNA was obtained. The plasmid DNA exhibited 
such a high purity that the absorbance ratio 260 nm vs. 280 nm is around 2 and could be satisfactorily used for DNA 
sequencing by the dideoxy method. 

Example 2 

25 

[0041] E. coli SOLR strain harboring plasmid pBluescript SK (+) inserted with a 5.6 kb mouse cDNA was cultured 
overnight in LB culture medium containing 100 \iglm\ of ampicillin. 0.6 ml of the culture medium was transferred to 
each of 96 wells closed one of openings with a membraneand filled with glass filters, and the medium was filtered by 
aspiration so that microbial cells are trapped in the glass filter. To each well containing the microbial cells, 25 uJ of 
30 Solution I (50 mM glucose, 25 mM Tris/HCI buffer [pH8.0], 10 mM EDTA, 10 mg/ml of lysozyme) was added and left 
for 5 minutes. Then, 50 uJ of Solution II (0.2 N sodium hydroxide, 1% sodium dodecyl sulfate) was added and left for 
5 minutes. Thereafter, 160 uJ of solution for neutralization and adsorption (0.7M potassium acetate [pH4.8] and 5.3M 
guanidine hydrochloride solution) was further added and left for 5 minutes. 

[0042] Subsequently, the mixed solution was filtered by aspiration from the wells and the residue was washed three 
35 times with 300 uJ of 80% ethanol and once with 300 ul of 80% ethanol/20% glycerol. Then, plasmid DNA on the glass 
filter was dried by aspirating for 20 minutes. Finally, 25-50 uJ of a TE buffer (10 mM Tris/HCI [pH8.0], 1 mM EDTA) 
warmed to 65°C was added and aspirated to elute the plasmid DNA. 

[0043] As a result of the above procedures, 4-6 jig of the plasmid DNA was obtained. The plasmid DNA exhibited 
such a high purity that the absorbance ratio 260 nm vs. 280 nm is around 2 and could be satisfactorily used for DNA 
40 sequencing by the dideoxy method. Further, because a mixed solution of potassium acetate and guanidine hydrochlo- 
ride was used as the solution for neutralization and adsorption, the process time could be shortened by about 15 
minutes compared to Example 1 . In addition, the amount of the collected plasmid DNA was advantageously improved 
compared to Example 1 by using 80% ethanol/20% glycerol for washing, because the 80% ethanol/20% glycerol leads 
to better permeation of the TE buffer compared to 1 00% ethanol used in Example 1 . 

45 

Example 3 

[0044] In accordance with the procedures of Example 1 except that Daitomaceus Earth (Bio RAD Co & Ltd.), glass 
powder (Riken), porous-high surface glass (Bio101) or an anion ion-exchange resin (Qiagen) was used instead of the 
50 glass filters, 4-6 jig of the plasmid DNA was obtained for each carrier . Since 4-6 |ig of the plasmid DNA is maximum 
yield from 0.6 ml of the culture medium, the above yield of the plasmid DNA was the same as that of Example 1. Yield 
of plasmid DNA per mg of carrier is proportional to the surface area of the carrier and yield efficiency per 1 0 mg of 
carrier is listed in the table below. 
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Daitomaceus Earth (Bio RAD Co & Ltd.) 


15-20^g 




Glass powder (Riken) 






Porous-high surface glass (Bio101) 


10-20 (ig 
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(continued) 



Anion ion-exchange resin ^uiagen) 



5^g 



5 
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Claims 

solution for DNA adsorption to the microbial cells, 
wherein in a first alternative 
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30 



35 



40 



45 



50 



a 



solution for degrading microbial cell walls, 
15 a solution of alkaline-ionizable surfactant, 

a neutralization solution, 
and a solution for DNA adsorption are added; 

or 

20 wherein in a second alternative 

a solution for degrading microbial cell walls 
a solution of alkaline-ionizable surfactant, 
and a solution for DNA adsorption are added, 
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adsorption; d successiv ely without separating a previously solution, so 

plasmid DNA. 

The method for col.ecting plasmid DNA according to claim 1 . characterized in that: 

^^^.^^^^^^^^^ 

a solution and permeating the so ' ution K when r ^f e , v d addinq solutio ns for lysing cells and a solution for DNA 
,ysing the microbial cells in the column by "^T^S^ succeS sivei y without separating a previ- 

carrier. 

containing chaotropic ions (Solution IV). 
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7. The method of claim 6, wherein the solution for degrading cell walls is an aqueous solution of Tris/EDTA/glucose/ 
lysozyme (Solution I), the solution of alkaline-ionizable surfactant is an aqueous solution of NaOH/SDS (Solution 
II ) and the solution for neutralization and DNA adsorption is a solution containing potassium acetate and chaotropic 
ions. 

8. The method of claim 5 or 7, wherein Solution I contains an RNase. 

9. The method of any of claims claims 1 to 3 and 6 to 7, wherein the pH of the solution for neutralization and DNA 
adsorption is adjusted to a range of 6 - 12. 

10. The method of any of claims 1 to 9, wherein the carrier is washed and dried before the elution with the solution 
for eluting DNA. 

11. The method of any of claims 1 to 10, wherein the carrier is selected from the group consisting of glass, silica gel, 
is anion exchange resin, hydroxy apatite and celite. 

12. The method of claim 11 , wherein the carrier is in the form of mesh filter, beads or powder. 
20 Patentanspruche 

1 . Ein Verfahren zur Gewinnung von Plasmid-DNA durch Lyse mikrobieller Zellen, Adsorption der freigesetzten DNA 
an einen Trager und Gewinnung der an den Trager adsorbierten DNA, wobei das Verfahren die folgenden Schritte 
umfafct: 

25 

Lysieren der mikrobiellen Zellen in Anwesenheit des Tragers indem nacheinander folgend Losungen zur Lyse 
der Zellen und eine Losung zur DNA-Adsorption zu den mikrobiellen Zellen zugegeben werden, 
wobei in einer ersten Alternative 

30 eine Losung zum Abbau der mikrobiellen Zellwande, 

eine Losung einer basisch-ionisierbaren oberflachenwirksamen Substanz, 
eine Neutralisierungslbsung, 

und eine Losung zur DNA-Adsorption hinzugefugt werden; 
Oder 
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wobei in einer zweiten Alternative 



eine Losung zum Abbau der mikrobiellen Zellwande, 
eine Losung einer basisch-ionisierbaren oberflachenaktiven Substanz, 
40 und eine Losung zur DNA-Adsorption hinzugefugt werden, 

wobei die Losung zur DNA-Adsorption ein Neutralisierungsmittel enthalt und eine gemeinsame Losung zur 
Neutralisation und DNA-Adsorption ist; 

wobei in beiden Alternativen jede hinzugefugte Losung nacheinander ohne Abtrennung von einer vorherigen 
45 Losung zugefuhrt wird, so dass die durch Lysierung der Zellen erhaltene Plasmid-DNA an den Trager adsor- 

biert wird; 

Abtrennen der zur Lyse der Zellen und Adsorption der Plasmid-DNA verwendeten Losungen von dem Trager, 
und Eluieren der an den Trager adsorbierten Plasmid-DNA mit einer Losung zur Elution von Plasmid-DNA 
und Gewinnung der eluierten Plasmid-DNA. 



2. Das Verfahren zur Gewinnung von Plasmid-DNA nach Anspruch 1 , gekennzeichnet durch die folgenden Schritte: 



Zufuhren der mikrobiellen Zellen in eine Saule umfassend den Trager, der auf einem Membranfilter bereitge- 
stellt wird, wobei der Membranfilter in der Lage ist, eine Losung zuruck zu halten und die Losung hindurch 
55 lafit, wenn diese angesaugt wird, 

Lysieren der mikrobiellen Zellen in der Saule indem nacheinander folgend Losungen zur Lyse der Zellen und 
eine Losung zur DNA-Adsorption zu den mikrobiellen Zellen zugegeben werden, wobei jede Losung nachein- 
ander ohne Abtrennung von einer vorherigen Losung zugefuhrt wird, so dass die durch Lyse der Zellen er- 
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ST« UK.ng « Bu.on * P,„»*DNA - « »*> -d - d* an d.n ™ 9 „ ,d- 

sorbierte DNA zu gewinnen. 

vhnAf rf-^s di e Zufiihrung der mikrobiellen Zellen durch 

SEES-SHr-""-""*"-" 

s . Das Verfah™ nach An^rn* 4. d.durt S*-™"*** ^^S^S i^a" «SZ 

Losung von kaliumacetat (Losung III) ist. 

und chaotrope lonen enthalt. 

. hno . rifl<;s die Losunq zum Abbau von Zellwanden eine 
7. Das Verfahren nach Anspruch 6 dadurch h ^ J oberMchern 

gSSSSa- 

. Oa, **Wn n- • - — — — • *" ^ ' *" RNa " 

, . 1 his 3 und 6 bis 7 dadurch gekennzeichnet, dass der pH-Wert 

, a 1 his 9 dadurch gekennzeichnet, dass der Trager vor der 

, A nrhP 1 bis 10 dadurch gekennzeichnet, dass der Trager ausgewahlt 



oder Pulver hat. 



Revendications 

• r^c^^^^^" 

dans lequel, dans une premiere alternative, 

une solution pour la degradation des parois des cellules microbiennes, 
une solution de surfactant ionisable en milieu alcal.n, 
une solution de neutralisation, 

eJune solution pour .'adsorption de I'ADN sont a,outees ; ou 
dans lequel, dans une seconde alternative, 
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une solution pour la degradation des parois des cellules microbiennes, 
une solution de surfactant ionisable en milieu alcalin, 
et une solution pour I'adsorption de I'ADN sont ajoutees, 



5 dans laquelle la solution pour I'adsorption de I'ADN contient un neutralisant et est une solution unique pour 

la neutralisation et I'adsorption de I'ADN 

dans lequel, dans les deux alternatives, chaque solution est introduite successivement sans separation de 
la solution precedente, de sorte que I'ADN plasmidique obtenu par la lyse des cellules est adsorbe sur le vehicule, 

10 - separation des solutions utilisees pour lyser les cellules et pour adsorber I'ADN plasmidique, du vehicule, et 

elution de I'ADN plasmidique adsorbe sur le vehicule avec une solution pour I'elution de I'ADN plasmidique et 
collecte de I'ADN plasmidique elue. 



15 



2. Procede pour la collecte d'ADN plasmidique selon la revendication 1, caracterise par 



I'introduction de cellules microbiennes dans une colonne comprenant le vehicule dispose sur un filtre a mem- 
brane capable de retenir une solution et de laisser passer par permeation la solution sous aspiration, 
la lyse des cellules microbiennes dans la colonne par addition successive aux cellules microbiennes, de so- 
lutions pour lyser les cellules et d'une solution pour I'adsorption de I'ADN, dans laquelle chaque solution ad- 
20 ditionnee est introduite successivement sans separation de la solution precedente, de sorte que I'ADN plas- 

midique obtenu par la lyse des cellules est adsorbe sur le vehicule, 

la separation des solutions utilisees pour lyser les cellules et adsorber I'ADN, de la colonne, par aspiration, et 
I'introduction d'une solution pour eluer I'ADN plasmidique dans la colonne, et ('aspiration pour collecter I'ADN 
adsorbe sur le vehicule. 

25 

3. Procede selon la revendication 2, dans lequel ('introduction des cellules microbiennes est effectuee en introduisant 
un jus de culture contenant les cellules microbiennes et ensuite en aspirant de facon a ce que les cellules micro- 
biennes soient captees par le filtre a membrane. 

30 4. Procede selon I'une quelconque des revendications 1 a 3, dans lequel, dans la premiere alternative, la solution 
pour I'adsorption de I'ADN est une solution contenant des ions chaotropiques (Solution IV). 

5. Procede selon la revendication 4, dans lequel la solution pour degrader les parois cellulaires est une solution 
aqueuse de Tris/EDTA/glucose/lysozyme (Solution I), la solution de surfactant ionisable en milieu alcalin est une 

35 solution de NaOH/SDS (Solution II) et la solution de neutralisation est une solution aqueuse d'acetate de potassium 

(Solution III). 

6. Procede selon I'une quelconque des revendications 1 a 3, dans lequel, dans la seconde alternative, la solution 
pour la neutralisation et I'adsorption de I'ADN est une solution unique contenant un neutralisant et des ions chao- 

40 tropiques. 

7. Procede selon la revendication 6, dans lequel la solution pour la degradation des parois cellulaires est une solution 
aqueuse de Tris/EDTA/glucose/lysozyme (Solution I), la solution de surfactant ionisable en milieu alcalin est une 
solution aqueuse de NaOH/SDS (Solution II) et la solution pour la neutralisation et I'adsorption de I'ADN est une 

45 solution contenant de I'acetate de potassium et des ions chaotropiques. 

8. Procede selon la revendication 5 ou la revendication 7, dans lequel la Solution I contient une ARNase. 

9. Procede selon Tune quelconque des revendications 1 a 3 et 6 a 7, dans lequel le pH de la solution pour la neu- 
50 tralisation et I'adsorption de I'ADN est ajuste dans un intervalle allant de 6 a 12. 



10. Procede selon I'une quelconque des revendications 1 a 9, dans lequel le vehicule est lave et seche avant I'elution 
avec la solution pour I'elution de I'ADN. 

55 11. procede selon I'une quelconque des revendications 1 a 10, dans lequel le vehicule est choisi au sein du groupe 
comprenant le verre, le gel de silice, la resine echangeuse d'anions, I'hydroxyapatite et la celite. 

12. Procede selon la revendication 1 1 , dans lequel le vehicule est sous la forme d'un filtre a maille, de billes ou de poudre. 
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